Myotonic dystrophy protein kinase monoclonal antibody generation from a coiled-coil template.
Myotonic dystrophy protein kinase (DMPK) was the initial representative of a ubiquitous protein kinase family that regulates cell size and shape. DMPK is highly expressed in heart and skeletal muscle and transgenic over-expression induces cardiac hypertrophy. The characterization of DMPK has been limited by the paucity of immunological reagents with high affinity and well-defined specificity. Amino acid sequence data was used to predict the surface exposure of the coil-coiled domain of DMPK. These exposed amino acids were substituted into an extremely stable coiled-coil template to produce a peptide antigen. Sera from mice immunized with the peptide conjugated to keyhole limpet hemocyanin were screened against recombinant DMPK using Western blots. Murine spleens expressing DMPK antibodies were used to produce hybridoma cell lines. Hybridoma supernatants were further screened against recombinant DMPK and four clonal hybridoma cell lines expressing DMPK antibodies were generated. These four monoclonal antibodies recognized recombinant DMPK in Western blots of COS-1 cell lysates expressing high levels of recombinant DMPK and immunoprecipitated recombinant DMPK from COS-1 cell lysates. The identity of the immunoprecipitated DMPK was confirmed by MALDI-TOF mass spectrometry and peptide mass fingerprinting. DMPK was the only protein detected in the immunoprecipitates, indicating the high specificity of the antibodies. Western blots immunostained with two of the monoclonal antibodies specifically recognized the two isoforms of endogenous DMPK, DMPK-1 and DMPK-2, that are expressed at low levels in the human heart. The recognition of low amounts of DMPK-1 and DMPK-2 indicates the high affinity of these antibodies. A human heart lysate was subjected to ammonium sulfate precipitation and column chromatography to produce a fraction that was enriched in DMPK. One of the monoclonal antibodies immunoprecipitated endogenous DMPK from this fraction. This antibody was used for immuno-localization studies of an adenoviral DMPK construct, expressed in adult mouse cardiac myocytes. This construct was localized to the intercalated disc, the site of endogenous DMPK, indicating that this antibody is applicable to immuno-localization studies. This study demonstrates the utility of the described procedure for generation of specific monoclonal antibodies with high affinity for epitopes in coiled-coiled domains of mammalian proteins expressed at low levels.